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Climate model outputs drive 
future demand and supply 
scenarios.  These are then fed 
into a power systems model to 
assess operational resilience to 
decarbonized supply and 
increased demand due to 
electrification of heating/cooling 
and transport
Alternatively extreme wind 
speeds can be extracted from the 
climate model and used to test 
the resilience of the 
infrastructure to wind storm
Typical Demand Scenario from Resnet project, in this 
case, Maximum daily demand, winter and summer 
(2010,2030, 2050) 
Note Summer demand overtakes 
winter demand by 2030 in high AC 
uptake scenario
RAWEENS mapping for Vwind_max = 40m/s
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There are many measures of 
resilience. In this diagram we 
plot a heatmap of electricity 
corridors that lead to Energy 
not being supplied
Network analysis
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In this diagram we use our network 
evolution algorithms to produce to 
potential networks for different policy 
choices of centralised energy 
generation and network investment 
(new infrastructure)
Small Scale Features
Our algorithms can replicate small scale features such as clustering  
Overlaying hazard intensity and asset information
Overlaying windspeed forecasts on 
asset database gives predicted 
windspeed at each component.  
Showing maximum storm wind speed at 
different grid points
NaFIRS Database – Cause of Fault (Example)
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Regulators require all electricity utility operators to record faults.  These have been 
audited since about 2001 and so are both accurate and a great resource for calculating 
failure rates.  This is one example of where the regulator has made utilities operators 
conduct world’s best practice in terms of understanding their systems 
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NaFIRS Database Weather and Environment Contributory Cause
The information recorded in this database is very 
detailed and enables robust decision making
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Example fragility curve
By correlating faults (normalised by quantity of assets) with windspeed, 
we obtain failure rates that can be used in conjunction with high-
resolution forecasts to make consequence forecasts
Example of Potential Outputs
Output of this project will transform weather 
warnings (left) to probabilities of a particular 
consequence (right), with the colour showing 
significance (i.e. red =  in 100 year event).  Map 
on the left will be used to display geographical 
distribution of the graphs on the right
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